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further intervention, and the graft occluded. Limb salvage has
been achieved for 18 months.
Case 2. A nonhealing ulcer developed in a 64-year-old
diabetic woman on the right great toe, which required amputa-
tion. The amputation site failed to heal, and a right femoral-to-
peroneal bypass with 6-mm polytetrafluoroethylene graft and
vein cuff with partial fibula resection was performed. Over the
next 2 months, the amputation site healed; however, the graft
occluded. At 10 months the patient complained of right shin
pain. Radiographs and magnetic resonance imaging demon-
strated a nondisplaced tibia fracture at the level of the fibulec-
Both the medial and lateral approaches to the peroneal
artery have been described. Each has been used depending
upon the surgeon’s preference and individual patient
anatomy without a specific morbidity attributed to either
technique.1,2 This review was performed to determine the
incidence of ipsilateral tibia fracture within 1 year of fibula
resection for peroneal bypass, a previously unreported
complication.
A chart review of 33 consecutive arterial bypasses to
the peroneal artery performed for limb salvage was con-
ducted. Eighteen patients were identified as having had a
peroneal bypass using a lateral approach with a partial
fibula resection. A tibia fracture occurred within 1 year of
bypass in two out of 18 patients. Eight patients were
women. All of the fractures occurred in women (2/8).
CASE REPORT
Case 1. A 75-year-old woman with rest pain and ischemic
ulcers underwent a left femoral to distal peroneal artery bypass
using 6-mm polytetrafluoroethylene graft and vein cuff with par-
tial fibula resection. Four weeks after surgery, when she started
bearing weight on her left leg, acute lower-leg swelling and pain
developed. Radiographs demonstrated a fracture of the distal tibia
(Fig 1), which was treated with a cast. Six months later, while tak-
ing a step, she felt a “crack” in her left leg. Radiographs demon-
strated a new distal left tibia fracture proximal to the previous
healed fracture (Fig 2). The patient was again placed in a cast, and
she subsequently healed. Graft surveillance duplex scan 1 year
postoperatively suggested a kink in the artery distal to the anas-
tomosis that was confirmed by angiogram (Fig 3). She refused
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The lateral approach to the distal peroneal artery has been used by vascular surgeons for 25 years. No complications
specifically related to this approach have previously been reported. We reviewed 18 cases of peroneal bypass for limb
salvage using the lateral approach with fibula resection and found that two of these cases had ipsilateral tibia fractures
within 1 year of the bypass. Eight out of 18 cases were women, and two of these eight had tibia fracture. Both women
suffered from osteoporosis. We conclude that tibia fracture is a possible complication of this approach, especially in
elderly women with osteoporosis. (J Vasc Surg 2001;34:979-82.)
Fig 1. Transverse fracture of the distal tibia.
tomy. She was placed in a splint and shortly thereafter presented
with a displaced fracture (Fig 4), which was reduced and treated
with a cast. She has subsequently healed.
DISCUSSION
In 1945, Elkin and Kelly3 first described lateral
exposure with partial fibula resection for exposure of
the peroneal artery. They suggested that it was most
useful for exposure of the proximal peroneal artery and
that exposure of the distal third of the artery is easier
from a medial approach, which is contrary to current
belief. Using the lateral approach with partial fibula
resection to improve exposure to the distal peroneal
artery was described in 1974 by Dardik et al.4 Like
Dardick et al, we have found that the lateral approach
provides excellent exposure to the distal peroneal
artery. In our patients, the distal peroneal artery was
chosen as the target artery because no adequate distal
anterior or posterior tibial artery was identified preop-
eratively.
No specific morbidity has previously been attributed
to this approach in vascular surgery. Partial fibulectomy
has also been used for mandible and extremity reconstruc-
tion, without reports of tibia fracture.5-7
Anthony et al5 reported the largest single series of 29
patients who had fibula resection for mandible recon-
struction. There were 20 men and 9 women, with a mean
age of 58.8 years (range, 29-82 years) The mean length
of fibula removed was 14.5 cm (range, 8-25 cm).The
most commonly reported patient complaint was occa-
sional mild discomfort (28%), ankle stiffness (41%), and
mild ankle instability (10%). Slightly less range of motion
in ankle flexion/extension (29% decrease), and in all
strength measurements at the knee and ankle were
reported. However, patients reported that they were fully
able to engage in all daily and recreational activities. They
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Fig 2. Second fracture proximal to old fracture. Fig 3. Arteriogram demonstrating kink of peroneal artery near
fracture site.
concluded that there was no significant morbidity associ-
ated with fibula harvest.5
Morbidity after fibula resection for extremity recon-
struction includes persistent pain, numbness, and decreased
strength and range of motion at the ankle. The mean age in
the Lee et al6 series of 10 patients was 36 years (range, 25-
62 years), and the mean age in the Goodacre et al7 series 
of nine patients was 46.3 years (range, 21-71 years). Return
to normal activity seems to be the rule in these usually
younger patients.
Fibular resection is generally well-tolerated because it
is the tibia that bears the majority of a load applied
through the lower extremity. However, the interosseous
membrane and fibula together contribute between 6% and
15% of the load-bearing capacity.8 Thomas et al9 demon-
strated that after partial fibulectomy, strains on the antero-
medial and anterolateral tibia become, at a minimum, 10%
more compressive and that they vary in degree with ankle
and subtalar position.
This has led to the use of partial fibulectomy being
advocated as a method of treatment for some patients with
delayed union of tibia fractures. Fibula resection allows for
increased compression across the fracture site. Because the
response to compression is bone formation, healing may
be promoted in 77% to 86% of properly selected cases of
nonunion.9
In our cases of fibula resection, bone formation and
tibia strengthening were not adequate or fast enough to
compensate for underlying bony weakness. Although
chronic ischemia may have played a role in these fractures,
the principle factor was felt to be osteoporosis. In both
patients fractures healed despite graft occlusion. The early
fractures may have been a result of the acute loss of the
strength provided by the fibula, but the late fractures may
have been stress fractures caused by an overall increase in
activity level. The fractures occurred in postmenopausal
women not taking hormone replacement therapy or other
prophylactic measures to prevent bone mineral loss. Each
had radiographic evidence of bone mineral loss. Low bone
mineral density is known to be a strong risk factor for frac-
ture in community-dwelling white women. In a nursing
home population, low bone mineral density was a signifi-
cant independent risk factor for fracture, the majority of
which were hip fractures. In women with bone mineral
density less than the median, there was a 60% increased
risk of fracture, with at least a 50% increased risk for each
standard deviation decrease in bone mineral density.10 We
recommend that elderly postmenopausal women at risk
for osteoporosis receive normal bone loss prophylaxis (cal-
cium supplements, vitamin D, exposure to sunlight, and
progressive resistance training).
Patients undergoing limb salvage are frequently elderly
and may not be a comparable population to patients under-
going fibula resection for mandible or limb reconstruction.
In some patients undergoing limb salvage surgery with
osteoporosis, removal of the fibula and the resulting 10%
increase in weight bearing by the tibia may be enough
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increased stress to lead to a tibia fracture. Preoperative
bone densitometry may be helpful in determining who is at
high risk for tibia fracture, although there are currently no
data available to specifically correlate risk of tibia fracture
with bone density. Because there are no useful criteria
regarding the use of bone densitometry in predicting tibia
fracture, we cannot recommend its routine use in this
patient population. As mentioned previously, post-
menopausal women at risk for osteoporosis should receive
routine bone loss prophylaxis. In the absence of specific
therapeutic measures, routine screening would be very
expensive and of little benefit.
CONCLUSION
Peroneal artery bypass using a partial fibula resection
complicated by an ipsilateral tibia fracture has not been
previously described. We have described two such frac-
tures occurring in 18 patients. Both fractures occurred in
women (2/8). Tibia fracture must be recognized as a pos-
sible complication of this procedure, especially in elderly
women with osteoporosis.
Fig 4. Second patient’s tibia fracture at level of fibula resection.
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